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*0 (57) Abstract: A semiconductor device testing apparatus wherein a test processor (20) is used to apply a test signal to a DUT 
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jj^ the analysis process units, and executing a user function of a user analysis program. 



(57)Ift: fXh^P-bU- (20) fCcfcy*»{*>^U*rtK-r*DUTfcKU«**fflJlPL. ^<Dj£^Tf^lcS 



WO 2005/078736 Al 111 III II II III Hill Hill III I II III III! ill ill III III llll III 1 



BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) injEmm^cDtei^Eiv , ±T<Dmm<Dfem&mtf 

ARIPO (BW, GH, GM, KE, LS, MW, MZ, SD, SL, 
SZ, TZ, UG, ZM, ZW), 3.-7V7 (AM, AZ, BY, KG, 



KZ, MD, RU, TJ, TM), 3 — □ V /i (AT, BE, BG, CH, 
CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, 
MC, NL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



(3 0) fii^^m^IBtt-r^^x-r^y^E'J^ (3 1) t, ^(7)I^$gm^MRA^P^^A(C^oT» 



WO 2005/078736 



PCT/JP2004/001805 



1 

5 &m$rm 

10 fl&fero&ffi 

?ktb §St^MR A (Memory Repair Analyzer : ^ ■=& V WtffiMtit^W.) t B?^ Q - 
(Device Under Test) tMir 0 r©MRAOf feliV^<oH5^, - - "m-t^ft 

HI 8 Afi^^^^^W^sJSiB^fifcSttfe^^^i l 0&^ir o mra 
$c£*vci^ 0 0 8 b 1 1 o©^ ^ y 7 n 5/ ^ 1 2 o ^M(^t J; 5 # 

pt^rVzf n 5/ ^ 1 2 0 }C^f b a — (RowiXttlfrl*]) #J £ =i 7 A (Column : Y$4^ 
25 1^1) fliil^iO^r^VlSO, 1 3 5&mM£tlX^Z> 0 

^©^^y "ft* 1 2 OSrW»UfcJl$*, ^yt/H22H25 
M27 fc^t'fcSrt^JitfcttS. ^OWWSft©f-^*MRA 

ir/H 22(D^7A7-fyi 31 ^nyAl©^/^ VI 3 0 <£> 1 o^-g^r 
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£fe;t^ ^^!Jir;H 2 5M 2 7(Du — ^-f >' 1 3 6 £r n — M<D^^<T =7^ 1/ 1 

^ y ^©^S-fe/Wt^toV^r fi, $J;U»!I[#fFfg 6345004 -^-^B 

#fFfjl 6243307 #Rl^c5tLTV^5o 

aS^o^^&y^M^o^ssra:*^ u<, 6 4m-sdram»|, if 
10 (l s i wm*—z>) «ifc»&o!i^^w (%*) 

©fO^ h^ct^l?!?-^^^ ^3 ^ (EWS : Engineering Work Station) 

-f xx ir * T? y -<T * *> S S r t ^T* # 7c D 

ggi^f^^Uf/V^ll 4o©^By^^- T'BG 1~BG4 **6>fife 
•3 > -fny? }V — :7 s B G 1 £ B G 2 t? BANK-A £r % 7*n^ j^/V— 7"B G3i 
BG4tBANK-B ^tj^LTV^o #^Py^/K^tt40©^By^ 
^^J^tl/r^So tn— i|IJ(D^^T^^ ^ 13 5 BANK 2;£fc 19 „ 20 
25 ©/n y ^ ^-/^IWi^tMtSo 37Al©^77-fyi3 0ft#^u 

in i oiz.mi^ki^mmm&^o f^ny^c^r?^ ^2*1 in— ^ 
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m 1 1 Km 2 ^#©KW0Sr^i- o ^ 2 m i ^#oWT-fe t> s in— 

5 Cfce^Py^BLl^Ty^f^ ^^{Cfe^^n -/ ^ B L 4 I^KD^&i? 

01 2^3^#<Z)|^PJIH^-f- 0 wiHfetm — BANK F fc 3(C^oV >l X N Ig/cy 
? ^Vv-^SI-^Sv^Pll^^S^n ^ ^ , ^JxJ^n y ? tf A" — 7°B G3I: 

10 T\ 7 , n i /^BL4t 5 |§4Lfc7F>^a©7 3 :^;^, ^.©7 f P5'^BL4© 
^77^y«Lfcif5 0 ^0»1^\ lit57 , P^BL5m HI C 

#&V\, TcfcU t©l©7o y ^ B L 6 0X^77-f :©7o 77 B L 5 
0^S10^ ^ !) f>M ^0t^r^*©MR Af^t ^fir^ 5 - i titf ^ < 

fttf>ofc 0 Ltf>k % f 1 2 ^#0-00^0 ^3#s#«r 

25 Ct^feofc 0 

0^19, 0 1 3 0tE^0^^-ri; 5 ^ t*0MRAtii tfjizi!0— m(om^, 

DUT077y7^3yf^h^ff^ (7f77°S14 0) % -^0-7^ hfelflO 

^-^^ATju-c^^y^^w (mr a) &n\<^mi0iWtm2 0k4*<z>®mT 

-em&M&tfztb (X7 77S14D s h#^#u (^f^7°si 
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4 2) x ^(DfagztmSgkftt&EWSli-emMls Ufy^S14 3) s 

5 

-lib^im ■=& y -fe/H* ^ y r?j*fr&^xiffim#r&m\ 

(b) _hie*&;* y -fe/nt ^{c^-l^* y «#!ffl¥tff ^awirr^ mm\ 

(c) JhfB^^Cb) m^stt SSfM^^a^-feWf-. r^O^F^^ y ir 
25 /i4fc#f&#K:3£<3< zL—^mWt&W AU J^15^ y 4fcS¥fl¥#f:7 p n ^ -Mc £ § 
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si 2 &m i \z*svrz>vim%&fflwm 3 2 com^^ms^m. 

HI 6 fi^PJ(D^(7)^»!l«r^-ratg«^llIo 

0 8 A^^f^VW^^^^^c^^yN^^i-^ 

Ell0«S9(D^^y f/W ;*«rc7>it 1 *#©Ki0 o 

mi 1 «S9(D^^y-7 :; v^-r^^(Z5^2^#ot^B>iEi 0 
BH2«ni9(Z)^^y ^m^com 3 *#©Eia 
15 H13 mt^mm^mm^m^t^ bm(dm±mx&z> 0 

is mm-r 5 & oft & <pnm 

20 fcfsM ^^mmmtt, ^^it5^i*f/^^ o^T-m^^y 
«?w u ^©^*yf>^^ s ^ «> ^ « t< ^ y ^(D^&^-i^ 

25 i: ir-TSo 

r. ©^WfcT^^WftasiEttu ^— ^^T— i/3 > (EWS) 1 0 ^ 7^ 
hyo-fef (TP) 20i, $fc^W^fflff-^=y h (RCPU) 3 0t^& 
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t20, IS&mtirmmtir&.a-— y h 3 0 fe^tln^tbCDm-vm^Wk 15, 16, l 

1 8 ^Ltr^ h^n-feif2 0 Jcl^^$fL-r*5i9. 7^ OfrbU 
£|5 3 1 #LJl$fc2Sffl?tlrgB 32(Clj:i9^^-l'yl/^^y^31 (Cf3'IS £ frl 

E7— i/ 3 y (ews) i o}-±mm^mwL^m^-r^^^^^— 

10 feot, #C^#^T-f^ (RCF) |Eftg|Sl lkMOmi 2 3r^TU fft|#g|5 1 

2 <Dfj!lJ#p<D7t;&£<ff ^ 1 5 , 16, 1 7, ^^r^b-C$iJ#P'ff-i-»^tHs ^n^^ 

t&W(XM<D&^ &Wr — ? (DM^(Dtc.£><DGU I (Graphical User Interface) t b 
7^ h^ci-irf- (TP) 2 0lt ^#:^-r^^^«W^*j5jc$tLfc3 

h^n^7A|Blt§|5 2 1 Sr^U DUT©77^Vayf^ hOfcfeO$!l#P# 
Srfffc5o ^ h7°niri^2 Ote^.x h^n ^7 AflBtftlfB 2 1 teflMftSftffc^;* 
20 h^n^ASr^frfSr. ^-^^ hT Kl/^, 7^ h^-^, SB#^-7*— 

^ &r^fe.L, 7^ K^ir^ h^*— P&T* K4 (Md^x., 7"^ h 

25 JtU ^F^-efett«#:^¥ff^fflti-^^-— y V 3 0 ftOT 7 ^4 As* ^ V §P 3 1 <D 
§15 3 1 d#btb5 0 

mtfiffim-m#rW.=L=-iy v 3 o coumtmmm^ mmra) 3 2 a, mr 
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A^n ^IBlftffB 3 2 A t if $?#f :7°n ^ ^ ^fa'ft^ 32Bh fltW^ 
32Ci, 9*— ^!Elt£B 3 2D t £^ U D U T ^M-i-^m^Wz^— & £rf3 
ttbTV^^-f/I^^y g|3 3 1 ^b«f-^WUMRA^o^7A 
^WW3 2 C^D$lJ®(DT(-II^TLT^^^r/^-o#:^?^lf?^^T^V^, 

jute^x h7 p a-fef-2 oKmhtb, &x*Jt<DF> ut commit) v ^-T&ft 5 t^iz. 

mm&frl% 0 if»^n^7A|E'lt^3 2 B&tfT*— *fBtft§B3 2DtoV^ 

10 $r$Mfr£|5 3 2 (D^^^llli^lllT'fcSo r ®^?|©S*i ftZVmtimfiffi 
lHS3 2te, EH^r#^LT^(c:^-<fcJ;5{-^^y*C^?W (MR A) /n;/ 
7 A 32AP ?:l2tt5MRA^n j/^ AfEflSgB 32Ah if j5¥*f T'n ^ A 
Mifc 32BP ^rlS'Ki-S^.— iff^ff^n ^7 Afaftlft 32B^ tiffiW&m 3 2 C 
"f—^mW^S 2Ut-Vm^f^X^^6 0 MRA^n^7^«3 2At 

15 fB'Ift^tb^MRA^n^^^ 32AP 3§5|5<£> ^ V m.^%^(Df^(D^m.(Dm 

n ^ A 32BP ^0^-ifM#:32B1~32B5 Sr^A-C^ if IfSfcif A^V V b 

32N1~32N5 ^ttfe^TV^o 7*— ^f3'|t£B3 2D(UiMRA^n^7A©itr 

MRA7°P^7^ 32AP it»7^ b^^-fcif 2 0^P>©DUT[^t5 

25 ^ JJir/l^^f yi^Lf^fS^^T^-f >- <75f ij t9^T^r^:^S^^-/^ 32A2 
^^^7°32A2^cD^i9 (D^^ir/H-^fU. $fc$f-f-5 ^-<T ^4 ^co§\\ V il 
T 5 ^T 1 y ^ 32A3 £ , tf 5/ h «r?;£> ^-<T 7 9 S T^fe 
^fc§7)^IJ^i-§^^ 5 /7 P 32A4 ftofiJ«9^T^fe^^ } ttl,^ ^ftf^^ 
MtS^f s^y 32A5 i: Sr^TU 7/ ^"7° 32A4 -e#<£>#J 9 MfT^icT^fctLte: 
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iy-7°32A2 CD^-r >-^^-r/l^#C^, J/ 7° 32A3 © t'y h 7 x^f ;!/f v 

Zf 32A4 (Dmfete ifl^^tiiDUT©^* U X N 5/ ^ ^/W-^Srfll 

MRA7*p^A 32AP Id^SttS^^ff^n-fe^O— g&ff^tfV?— y 3 2 £ W\ 

10 ^^^-T/K^^W y 37* 32A2) ^\ bf y h 7s^f/HZ))!W (XTyzf 

32A3) ^ «fcS3Sr*©f^fift (X-7"y^°32A5) mi^ifXmm^^-r^^t^m 
5o ^^^SI^^StDPfl^^^CT^-— lfM^32B1~32B5 £rSS:1-3;lf 
A^V V h 32N1-32N5 Sr1»!tf\ a— If f fflO^-fBlfT'n ^7 ^ -32BP 
-fZ>ffi*<D*-*-1fm&. 32B1~32B5 %W7^X% 3 «t 5 tt5„ 

15 3.— tPBWfci: L"CW\ Mx.fl £^#fbi#fclSfr*-5BB8c32Bi 

=c^/V-«fc»IIIC^£ffi-SB8Sfe 32B2, fcfy h 7 *>T^«fcaF«tCSfeff 32B3, 
#S*f^^^HfTi"SBfl«:32B4, ^#^(c:^fT-f-5M^:32B5^7jSfeSo - 

20 W8rc*>5 0 try b^rc^/^^r^^Uff-rsM^^rr-^fi^T Ki^KHH 

i (D J; 9 If fi#A-T5 if §53&<SrJl V ^MR Kzf n &C?£o fcM 

25 a©0fa©a*-C»*r5*— * 9 $c$rff SK> ^^-Y /Wf « ^^iS-it 
it), WM©DUTlr%t^tt 5„ HI 1 XT* 2 L 

fcSfe&feMJ-^T, «?W0W 3 2 C h MRA7°P AfBttHft 3 2 At Wjfcf* 

^ * ^ /Ht & p< * y ^fstFf-r & ^ ^ v mmnm l n »p§p 3 

2 C ifflftff^n i7y AfB'ttfP 3 2 B t tf^fiteMAR^P ^7AOMftt 
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n0A 32AP t^— if^W^n^A 32BP cfKZ)^-— if Mifci: if (dit:^^] 

5 fo MRA^n^^A 32AP ^ffi-T^^— ^fB'lt§|5 3 2 D {C^-— if 32B1 ~ 
32B5 ^ba^6t)(-T^ir^ LTr- ^(D^^^-TS £ n a.— if Mi^o^r©^ 
-if(D^ofdiic9^^J; ^^fc^—^^Sr^JStb^feSo ^r^-C\ MRA7° 
n^^A32AP ^ ifM#:32B1~32B5 £ ©f^tMR A^MM^:^^#tt^^ -< 

10 a— ifM#:32Bl~32B5rt-eco-7 2 — $^<~- ^ o^bh^^S^^^Wt^ 5 

£ £ *S -C £ S o if ffi&tt r. ©Iltitl^ C WSS^rffi ^TIB^I $ *LT V n 5 o 
H 3 -ClftPJ LfcMRA^iit 3 2FI4, 

jfeU if^ri.— if^yn^^ASr^a^^^^ J: MRA^r 

7*~*1BffiS#B 3 2 D^#^tbT V^3i!¥W*lr:*1t«5:fe 5 ©^&*U3T Result" £: 
U ^Pi'[t#-efctL«"Fail" £ U »ftf 5 (D-T?fett«"Repair" £ V^ 5 ^ 9 

25 hi-&(DX*%>tHt"Set"bir& 0 Lt> *«lc ^©ffiN*«r# 5 5 

S ^Jfg^^e < o — ^IJSr^lf 5 t „ "A=MraResultGetTotalBin"(D J; 9 ftflBifclCfc 5 

i^-efc^tclBJfe-e^s^^tcb/tfco-ejfeSo r©»i|-e(iSts if US 
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32B1-32B5 iZ £ K> XtS^tht^Wt^— MX-iST K JX^T ^-f i/f^ 

— if^fW^n^^^ 32BP !7 — i/ 3 >-l 0 ^£>^-— if#?#f ^ 
A!E'|t£|S3 2 BJcin- K£*L3 0 2 ~ 1 3 (UF1) («TK^^oy 
— h%mnirz>^— ifMi&rT?£>«9 s ffl4~2 9 (UF2) «#C^T Kl/^^IH 
10 Ct(D^^v^^^r^^5/^i-^)^m-efel9 N ?t3 0~3 6 (UF3) te^— if$? 
t^n^7A(D^^yit-efe^ tt3 7~4 4 (UF4) fin.— if • -fe y h T 
y^iltgCTffeSo MRA^|SP#:<D|Bazlife^M^^T8, 9. 2 4, 2 5&<JfKl 

Mi«i2©MRA/n^yA 32AP fc:foV^ jl— if M^fA^V ^ h 32N2 
15 ^-f >mWOJF 3^mn t5tlZ>o m5(D^Vjf : 7MZ.-$dtfZ)TT3 0 

(D"SampleRuleCheck1"«cx— ifM^^-f- 0 fot, ft34 

C0"addressCheckRow"(c:J;5^-^5/^(^~ifM^UF 2 (Dft 1 4/5^2 9}U 
"9^fT$^5o ff 3 9(D"MraPOINT_POST_REPAIR_LINEFAIL"«^-— FmWtWAtf 
>- b 32N2 K-Dtfbntc&ffii-T:&Z) 0 

20 cl— ifPlfcUF 2(d*5^StT2 0 4 bfcfB^fe^Jl U MRA^I 
M#:"MraBlockGroupGetRepairList"^r^ b, ^:<7) V ^ h t^GQ^— if bfd^n 
3> * ^/t— ^"blockGroupNo"jS.t>*n — Xtt = 7 A<Z>3f^"dir"te, iW»H 
?T^"& t % teffltfflm^M ZfrlZW., #llx.fc£ blockGroupNo « 8 {®J^T\ dir fit 1 
(row)X^ 2 (column), £ fto-CV^d*^* y ^-fS £ £ ^ «fc 9 , a— fiSRot 

25 <b 19 #^VMfi^^b/t^^^tl,^m Ltxy-^ y-fc— v'^f^ r i: 

HI 6 f±|g| 4 Xtf 5 «fc SMRA^iit^A bfc^JfrW©*J*&:^-f «, fcfc 
U m^ffiPl#{ki-5fc*, h:/a-feif 2 0 , x^h^^H^O^mi^L 

TfcVN, C^*»J-ett, HI 1 <£>^$o(£*tb N XtOMRA>&MMTOttt*|53 2F 
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a >-l O^bMRA^n^A 32AP, if^ftf^n ^9 ^ 32BP N WMRA 
^PS US$:3 2 F ^ttl€tlMR A^n ^7 AfBl^ 3 2 A, ^-ifj|? tf ^°<=r 
AlBttSP 3 2 B N S:0MR A^gflilfkiBlM 3 2 FC(Co — KbT3o< D M%xU 
5 «|3 3 2 C i:MRA^PfiM#Cf3'ltf|5 3 2 FC(D|IH =t.~- if il^MR A<&IBM 
Hfc^ b TMR A 7 s cr ^ =7 A tuff A-T 2)fcfc©MR A&ilt^ 
£r*J$bTV^ 0 

Hi 7 JilH 1 ©HJfe^JiE&V^&^^OD U T ttlt^-flt^ <9 
RTIiic: bfcHffi#!J(Dm i ffi#C^TO 3 2 <Dtlfj&£r^-f- 0 y ^7^#7r^^R C 

10 f fe^m{#T^<4 * commit ^mt£^x $3 y , ^o-cDUT(Daig^^D<9#^ 

(cl*f^i-5 R C F LTMRA7°o ^ =7 A £r^?T bft tftLf^ ft k ft V \, 

DUT©p°pS§l!)fi^if(cff^btl6i^(C, -?:(Df|3^!7 — — ^ 

r.-e, DUT^jSbfc^-— if|iik32BJ, 32BK (D§]19#X.^^^T^^S J; 5 

15 iffP^a ^ A 32BP (3ifiiS#:«il^DUT^*j-jSb7c^— if KP:^ 

11 32BJ &7J? 32BK t htl, if Mtft^zi Jf? AfB'ltfP 3 2 B iCftHft $ fb 

So rifr fe^-if Millie te/w- 7^" J"m$ n K. n t^fi^fhHvfhfhX\^ 0 

m>mm%WfcUZ 2&df3:;g^RCFfBlji£R3 2F^i!tbtl, ^©4>|^DUT 
©SStM tril/ VV-M "none"© D -<7ifr 7 7 ^ C F 1, DUT©i 
20 J"^iTJ« "K"oy^T^#^T-f/l-RCF 2, RCF3^ 

lgtf6>tVCV^ 0 }V— j"(DRCF«Mx.f^*128M^^ h©^^yf^ 
-Y^fflRC F7?fel9 , /V— M"K"0RC Ffi^*256M h <D * ^ V 
7iRCFtfe§ 0 ZL(D;V— ;^^DUT«iJi ^&;5fc£\ if^J,^ 

25 17 — ^f- v^a >-l O^^^^^^r-T/^fB'IttPl 1 fftilbfc =fc 5 

»#77^/V (RCF) tfM&tfi^tl/CSStK - <£> "7 T 4 7^£«^?#f£r 

RCF ^ tit l/^/i (ttl(±\ MRA7n^7^ 32AP H^rV 
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0"SAMPLE_RULE_CHECK1"{i <J ^<T^WZ7 T /l^R C F 2 <£>/W- J " (X« 
5 RCF3©"K") (d^g^i-^o 

^©J:5t> — T^^flsr-T^-r ^Rf^ST?^ 5DUT ^U^i" 
>b D U T tdjfc Dfc^ — if t> # X. § r. £ A*"? £ 6 o 

10 J^_LP»t&PJ! L7c£ 5 WMRAtlif^^^li I C©Mtitt 
^i^<Df^3:f&» UTl^do if^gCO#^/fcy 

LT, -f-/vK^^>- (#^*9{£T) #36£-$-3«fc 5^^oT#fc 0 
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1 #include <MraLib. h> 



2 

3 
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18 
19 
20 
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22 
23 
24 
25 
26 
27 
28 
29 



compare( const void *a, const void *b)* 



static MraRepairId_t RepairIdList[MraSPARELINE_COUNT_MAX]; 
static int 

{ 

const MraRepairldJ: *A = a, *B = b; ^ (JF1 

int blockA, blockB; 
uint32_t adrsA, adrsB; 

MraRepairGetAddress( *A, &blockA ? &adrsA) ; 
MraRepairGetAddress( *B, &blockB, &adrsB) ; 
if ( adrsA < adrsB) return -1 ; 

if ( adrsA > adrsB) return 1 ; 

return 0 ; 

> 



static MraStatus_t addressCheckRow(int blockGroupNo, MraDir t dir) 

{ 

MraRepairId_t *repairld = RepairldList ; 
int bloclcNoO, blockNol ; 

uint32_t addressO, address 1; 

int i, count ; 

count = MraBlockGroupGetRepairList ( blockGroupNo, dir ? 

repairld, MraSPARELINE_COUNT_MAX) ; 
MraQsort( repairld, count, sizeof(MraRepairId_t) , compare) ; 
for (i=0 ; i<coxint-l; i++) { 

MraRepairGetAddress( repairldf i ] 5 &blockNo0, &address0) ; 

MraRepairGetAddress( repairld[ i+ 1 ] , &blockNo 1 5 &address 1 ) ; 

if ( addressO == address 1) return MraNG ; 

} 

return MraOK ; 

} 



UF2 



30 MraStatus t SampleRuleCheckl (void *clientdata) 

31 { 

32 int blockGroupNo ; 

33 blockGroupNo = MraGetBlockGroupNo( ) ; 

34 if( addressCheckRow ( blockGroupNo, MraDIRROW) != MraOK) return MraNG; 

35 return MraOK ; 

36 } 

1 



37 int 



UserSetup ( void ) 



38 { 

39 MraSetUserFunc("SAMPLE_RULE_CHECKl", MraPOINT_POST_REPAIR 
_LINEFAIL, SampleRuleCheckl, 

40 NULL ) ; 

41 MraSetUserFunc("SAMPLE_RULE_CHECKl M , MraPOINT_POST_REPAIR 

BITEAIL, SampleRuleCheckl, 

42 NULL) ; 

43 return 0 ; 

44 } 
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